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CHAPTER I 
INTRODUCTION 
. Par many years past the ability ot the supporting 
dental t1ssues to regenerate, once lost, haa been a controveraial 
issue. Much reaearch on this subject haa been done using both 
human el-e ) and an1mal(l-lS) material under varied conditions • 
. 
The preponderance ot material offered in evidence ot periodontal 
repair 18 based on clin1cal and roentgenograph1c evidence. Histo-
logic ev1dence ot periodontal reattachment in man and animals 1s 
conflicting. This investiaation has tor 1ts purpose a combined 
histologic and clinical approach to the understanding ot the 
mechanism ot healing ot surRically detached periodontal tissues 
to the surtace ot a tooth. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
Por many 'years past the ability ot the 8upporting 
dental tissue. to regenerate, once lost has been a controversial 
iseue. Much research on this subject has been done using many 
different animals and under varied conditions. 
Beckw1th, Fleming and William8 (1927-1928) reported 
atages ot regeneration ot the artifioially destroyed periodontal 
membrane, in guinea pigs and rabbits, animals with continually 
growing and erupting teeth. Thia waa follo.ed by a seriea ot 
experiments on oats to a.e whether a like sequenoe at repair might 
be demonstrated 1n an .xperimental animal with teeth character-
1zed by l1m1ted growth. The periodontal tissues were destroyed 
in an area remote trom the g1ngival crev1ce. Regeneration of the 
periodontal membrane was again noted. 
"A temporary reattachment ot periodontal tissue. in re-
implanted dogs' teeth" was reported by Skillen and Lundquist 
(1934). Following th1s, the aame authors (1937) did an exper1-
mental study ot ffperiodontal membrane reattachment in healthy 
tissues of three dogs involv1ng the g1ngival crevice". Pockets 
were produced by pass1ng a sharp instrument under the labial 
gingival tissuos separating them from the root. No bone wa. 
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removed. Some pookets were treated with sodlum 8ultlde and 80me 
were lett untreated. Sections were removed atter one week, two 
weeks and two monthe. The authors fQund, "at best, 2 mm. ot oon-
nectlve tissue reattachment on the healthy tissues ot dogs. Ep1-
thel1um seemed to adhere to the root surtace 1n deeper parts ot 
the pocket". 
Deube (1934) on dogs s1mulated the works ot Beckwith, 
Fleming and WillIams, but In addItion he used devitallzed hetero-
genous bone powder to act as a nIdus tor bone tormation. Such 
prodl1otion ot new bone was observed'. Further experlments (1941, 
1942, 1947) with bol1ed oow bone showed histologic evldence ot 
formatlon ot cementum and periodontal membrane as well .s bone. 
Skll1en and Lundquist (1935) produoed experimental 
glngival inJurie. in dOgl_ Various types ot surgery were used to 
produoe the injuries. Theae Inoluded 
1 •• everlng the gingiva to the level ot bone 
2. It It 
" 
n " " " plua the 
uee ot sodium sulfide 
3. typioa1 tlap operation 
4. typical gingivectomy 
The7 reported in oono1usion: "In most instances there 
was only partial and sometime. very little per10dontal membrane 
reattachment." 
Copper banda were oemented to the teeth ot dogs by 
Swenson (1947) to produoe experimental periodontal pookets. He 
interpreted hi. histologio seotions to ahow a resulting pooket 
similar to the pathologio periodontal pocket occurring in man. 
In 1950 Lin~~orne and O'Connell began a series of ex-
periments. The firat was Ma atudy of soft tissue reattachment 
following surgical deatruotion of bone and periodontal membrane". 
Notches were made on the enamel surfaces of the canlne tooth of a 
dog to mark the poaition of the ginglva and to be able to record 
clinioally the depths ot the pockets. They noted repeatedly". 
reattaohment of oonnective tissue of the gingiva to the tooth by 
means of • deposition ot new oementum". They also observed "that, 
when reattaohed, the tibers ran in a parallel direotion rather 
than the oharacteristic oblique direotion to the tooth". 
Ranfjord (1951) took up the work started by Stone (1934 
and Fish (1946) conoerning surgioally produced pookets on Rhesua 
monkeys. He demonstrated "both connective tissue and epithelial 
reattaohment on root surfaces that had been exposed in an inflame( 
periodontal pocket and that removal ot the epithelial lining ot 
the pocket was nece.aary to obtain reattaohment". He also noted 
that "the degree of inflnmmation 1n the area ot healing appeared 
to determine whethe~ the reattachment would be epithelial or 
oonnective tissue in type". 
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Linghorne and O'Connell (1951) in their follow-up 
experiment with dogs employed the same methods used previously 
but added autogenoua bone chipato stimulate osteogenesia. Re-
generation of the alveolar process in varying degree. was observ-
ed. 
Butcher (1954) reported "periodontal tiber reattachment 
in reimplanted inoisor. of monke18". 
Jan.en, Coppe. and Verd.nius (1955) reported a study on 
the healing of' periodontal lesions in dogs under oonstant contam-
ination ot the wound by oral oontents. The result. were oompared 
with the repair ot similar le.ion. in which contamination and the 
ingrowth ot oral epithelium could be exoluded. In the experi-
mental animal reattaohment was found to occur, but their reaults 
sugge.ted to them that the periodontal membrane may tail to re-
attaoh for months even without the pre.ence of epithelium. 
Linghorne and O'Connell (1955) showed regeneration 1n 
surg1cally created "epitheliaed" pookets on dogs. Atter reflect-
ing a soft t1ssue flap and removing some alveolar bone, a pack of 
zinc oxide and eugenol was placed in the pocket tor three weeks 
to assure epithelialization ot the pocket. A hypothesis was 
advanced to explain the observed regeneration as follows: "A 
proliferat1on ot cells just beneath the epithelial attachment 
displaoes the epithelium orownwise. The tooth is now exposed to 
new cells and 1s resorbed until dirferentiation of cementoblasts 
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takes place. These lay down ne. cemontum. Atter the resorptive 
process bas progres.ed for some time the area of reattaohment 
ahow. a oontinuous resorption ot the tooth.tt 
Linghorne oontinued this study (1957) by demonstrating 
regeneratton in epithelized pockets following the organization of 
a blood clot 1n dogs. Periodontal packs and cements .ere employed 
to prevent reattachment of the surgical flaps to the tooth once 
a section ot bone had been removed. The wound was allowed to 
heal tor forty-tive to ninety days. A new gtngival flap was made, 
further prevented trom reattaohing bypatnting it .lth a solut10n 
ot gwm copal in alcohol and then collodion. Aa in the prevlous 
experiment autogenoua bone chips were used to fll1 the space and 
atter the blood clot formed it was protected by collodion applied 
to the oral surtace ot the gingiva. A new flap was made after 
torty-tive to tifty da,s and the wounds examined. It the results 
were not aatiafactory, the same procedure waa repeated • . -It satia" 
factory the tlap was reautured, allowed to heal tor thirty more 
days and removed tor sectioning. 
ae reported "reattachment and regeneration of bone and 
periodontal membrane without r8!lloving the epithelium from the 
inner aspecta ot the sott tissue wall of the pocket". An average 
ot 4.50 mm. ot new bone was seen plus 5.25 Mm. of attachment. No 
distinction was made between connectlve tissua and epithelial 
attachment. 
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Sohafrer 1n 1956 implanted oartilage into the perio-
dontium ot tour Rhesus monkeys. Three Implants were autotrans-
plants and three homeotransplanta, from the cartilage of the ear 
lobe. He noted "at f1rst the oartilage was surrounded by new 
oonnective tissue; then It was Invaded by fIbroblasts and endo-
thelial cells that formed capillarIes. Later, presumably atter 
dlfterentiation from .e.enchrmal cells, osteoblasts formed ne. 
bone." 
In 1957 Scnatter u.ed autogenous and heterogenous 
cementum and dent1n implant. in one dog and one Rhesul monkey_ 
The autogenoul implants were placed in two extraction wounds and 
In one lurglcally created perIodontal pocket in the dog. Tooth 
particles from human teeth were used as heterogenoul implants 
into two surgically created perIodontal pocket. in the monkey_ 
Prior to implanting, the particles trom human teeth were auto-
clayed and kept dry tor one da, and tor tifteen days re.pectively 
The dog was saorificed atter sixty-four days, the monkey atter 
twenty-eIght days. The author reported "osteosenelia oocurred In 
allot the Implants, but It was much les. Inth. periodontal 
pocket In the dog than in the extraotion wounds or in the sur-
gical pockets in the monkey_ Small Implants appeared to be more 
eftectlve 1n stimulating osteogenic activ1ty than larger implants' 
CHAPTER III 
MATERIALS Am> METHODS 
Ten young adult mongrel dogs with tull permanent denti-
tion approxlmately two to three Jeara ot age served aa subject 
materlal. Surgical flap operations were performed on the maxil-
lary canine. 1n this lnvestigation becau.e of acc.asability and 
lack of musole tenslon in tnls area. The animals .er. an •• the-
tized by Bembutal adminiatered either intra-venously or aub-
peritoneally. 
Previous to the surgery at a point approximately 1 mm. 
below and parallel to the gingival margin a notch was cut, by 
means ot a power-driven abrasive disc, into the labial enamel 
surtaoe extendlng slightly into the dentin. This notch served as 
& point of reterence trom whlch measurements could be oalculated 
atter the tissue. had been detached surgically from their original 
position. 
The surgioal flap was then made on the labial gingiva 
and mucosa directly above the notoh, thus exposing the periosteal 
side of the alveolar bone. The inci810n. began Immedlately me-
sial and distal ot the canine and extended upward and obllquely 
away from the long axis ot the tooth tor a di.tanoe of approxI-
mately 10 Mm. In each direotion. The flap now had a ba.e ranging 
8 
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between 25-30 ma., thus wider at its base than at its apex. 
A section of alveolar bone approximately 7x6 Mm. with 
the attached periodontal ligament was removed. 
A seoond notch was then made on the tooth at the base 
of this exposed area. This notch served .s a point ot reterence 
which limited the apical extent of this surgically produced 
"pocket" (Plata I - Fig. 1). A 80ft pack ot aino oxide and 
eugenol was placed over the expo.ed area oompletely covering it, 
including the notoh at the baae. The pack was allowed to harden 
and the wound was sutured. 
The pack was allowed to rema1n tor three weeks and was 
then removed. Clln1cal •• timates of the amount ot atrophy and 
pocket depth .ere made. 
The animals .ere sacrificed by an overdos8 of nembutal 
1nJeoted dlrectly into the heart at the tollowing intervals: 
23 dar· 
36 daJs 
41 days 
Sl days 
59 days 
76 day8 
159 days 
160 days 
308 dala 
331 daYI 
Hiltologio examination of the operated areas was 
seoured by the following method: 
10 
Fixation - 10 peroent neutral formalin solut1on 
Deoaloif1cation - large quantit1es ot 5 peroent aequous 
nitrio aoid solutIon, observed every 
two days untl1 completely decalcified 
Speclmen waahed In running water for twenty-four hours, 
then neutralized in 10 peroent tormalin to which an exoeS8 of 
oaloium or magneaium carbonate haa been added; again waahed in 
running water tor 24 to 48 houra. 
nehydration - 75 percent alcohol (24 hours) 
95 peroent aloohol (24 hourI) 
100 peroent aloohol (24 houra) 
Ether alcohol (i and 1> (24 houri) 
Embedded - oe1101den (thin - 1 week) 
medium - 1 week 
thiok - 1 .eek 
Seotioned - aerially 
Stained - hematoxylin and eosin 
CHAPTER IV 
A. CLINICAL FINDINGS 
At the time of operation the artifloial periodontal 
pocket, created by the detachment of the gingiva, periodontal 
ligaments and removal of a ex7 Mm •• ection of alveolar bone 
averaged a depth of 1'0 mm. 
1. The establishment of a new dento-gingiva1 Junotlon 
Thls was apparent two dal. after the removal of the 
pack, and could be vlsuall.ed by gently exploratlon and probing 
to Identify the firm establishment of a union of the tissues to 
the tooth at the most aploal portion of the pooket. 
S. Atrophy of the glnglval flap 
W.ekly ollnloal examination, wlthout anesthesia, re-
vealed an atrophy of the soft tlssue wall in an apical direotion. 
Th1s reoession progre.sed 1n the two months after the surgioal 
detaohment and then the relation of sott tissues remained fairly 
oonltant. 
At the fifty-first post-operative day the shrinkage 
of soft tissue averaged 3 mm. or one-third of' the length of the 
tlap. 
3. Depth or the pooket 
A reduotion of the depth of the pooket i. dependent 
11 
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on two faotors: 
(a) An atrophy of the soft tissue flap: 
the atrophy ot the gingival flap, measured from 
the ooronal notoh to the margin of the gingiva, 
averaged :5 mm. 
(b) A ooronal movement ot the bottom of the pooket by 
reattaohment of the flap to the tooth: 
the pooket depth, measured from the gingival 
margin to the bottom of the pooket averaged 4 Mm. 
thus a reattaohment to the breadth of :5 mm. must 
have ocourred. 
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D. MICROSCOPIC FINDINGS 
1. Twenty-three dals 
Histologic examination ot specimens trom an an1mal 
sacrifioed twenty-three days after the surgioal produotion ot a 
periodontal pocket and two days after the removal of the pack re-
vealed the bottom of this pooket to be located at ita original 
position at the aplcal edge of the notch In the root ot the tooth 
The pocket and this notch whioh marked the bottom of the arti-
ticial pooket were entirely tree ot remnants of the pack. 
The wound area was epithelized, i.e. the epithelium 
completely lined the dental surtace ot the soft t1ssue pocket 
wall. The epithellal lining dilplayed a defInite baaal oell 
layer throughout ita entire length. An adjacent layer of prickle 
type oella varied in depth from two oells over the papillae at 
the center portion of the pocket lining to 6 - 7 oells at the 
moat apical portion comprising the epithelial attachment. Here 
the cells appear swollen and there appeared to be some hydropio 
degeneration pre.ent. Closer to the Burfaoe these oells appeared 
flatter and contained flattened pyknotiC nuclei. The coronal 
third of this lining had a keratin layer, beneath whioh a detinit 
granular layer could be distingu1shed. 
Ep1thelial ridges extended into the connective tissue 
that in this animal was free ot inflammat1on. 
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Exposed cementwm within the pooket area, ooronal to the 
notch in the root ot the tooth varied between tour to flfteen 
layers in depth. These layers .ere separated by reating lines. 
The aurtace layers were irregular in outline and thinned out in 
a coronal direotion. The cementum apical to the notoh In the 
root ot the tooth waa tlfteen layers thiok and the surface layers 
displayed a smooth outline. In the deeper layer a ot the cementum 
both above and below the notch 1n the root ot the tooth the lacu-
nae were empty. Wh1le most lacunae ot the superfioial layers at 
exposed oementum .ere empty, some oontalned, surprisingly, oemen-
toOyt8S. 
The line ot re.eotion at the alveolar bone revealed 
actIve area. ot resorption indIcated by the presenoe at osteo-
clasta. The periosteal aide at the alveolar bone was irregular 
in outlIne While the dental aide displayed one resting line in 
the bone. 
2. Thirty-six daya 
At th1rty-six days the bottom of the artifIcial pocket 
was located at the ooronal edge at the notch In the root ot the 
tooth. A te. remnants ot pack and cellular debrIs were present 
in the pocket. The wound area was incompletely epithelIzed, i.e. 
the epithelium was dIsrupted and did not reach to the moat apical 
part ot the pocket. Here approximately. Mm. of oonnective ti88U 
remained exposed and the epithelIuM dId not oome into contact 
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with the tooth Plate II, Fig. 2. 
The epithelial lining di.p1ftyed a definIte ba.a1 oe11 
layer throughout ita entire length. An adjacent layer of priokle 
cel.ls varied in depth acoording to the looation averaglng seven 
cells depth in the oenter portion ot the lining and three to tour 
oel1. at both ooronal and apioal margin.. The surfaoe layers 
appeared disrupted.. 
Small epithelial ridge. extended into the oonnective 
tissue trom the coronal one-third. of th.i. pocket lining but were 
ab.ent in the apioal two-third.. The connective tissue directly 
adjacent to tbe ridge. .ho •• d a mIld degree ot ohronio inflamma-
tion manife.ted by the presenoe of lymphocytea and plasma cell •• 
In the notch 1n the "oot ot the tooth p"ollterat1ng eo.nneotive 
tissue was seen Plate III, Flg. 7. ThIs tiasue was highly cell-
ular in nature eonsiating of numerous fIbroblasts and. many young 
collagenous tibers with no definite pattern ot arrangement. 
There .ere Joung patent eapillarie. interposed throughout, the 
endothelial cell. ot Which .ere •• ollen. A aide finding of 
secondary interest i8 the presence ot a linear arrangement ot 
dentin particl.. in the connective tia.ue between the tooth and 
alveolar bone below the notoh in the root of the tooth. There, 
partioles were embedded in layers of oateold tissue and appeared 
to be aoting aa a nidus for bone formation Plate IV, Fig. 8. 
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No cementum within the pocket area, coronal to the root 
notch was visible. A very thin layer ot cementum was present 
apically to the root notch adjacent to a cementoid layer and 
bordered by a layer ot well defined cementoblasts_ 
The tooth surtace showed areas of interrupted resorpt10 
Just apical to t~. notoh Plate V, FiS- 9. 
The line ot reaection ot the alveolar bone was oovered 
by large amounts ot trabecular bone lined bl a layer of osteo-
blasts at ita perIphery. Thia bone had a width greater than the 
rest ot the alveolar process Plate V, Fig. 9. 
The line ot re.eotion of the alveolar bone was covered 
by large amount of trabecular bone lined oy a layer ot osteoblast 
at 1ts per1phery_ Thia bone had a width greater than the rest ot 
the alveolar proce •• Plate VI, Fig. 10. The large amount ot new 
trabecular bone was observed apical to the notch in the root ot 
the tooth which waa 2.00 Mm. trom the cemento-enamel Junot1on. 
3. Flr~l-one daIS 
At fitty-one days the bottom of the artIficial pocket 
was located 4.25 Mm. coronall, to its original posItion at the 
time of surgery Plate II, Fig. 3. Any measurement of the amount 
ot reattachment is the sum of the amount ot new oonneotive t1ssue 
attachment plus new epithelial attachment. 
There were no remnants ot paok in the pooket. The 
wound area was epithe11aed, i.e., the ep1thelium lined the dental 
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surface ot the 80tt tissue pocket wall and was attached, at 1ts 
most apical extent, to the tooth surface tor a length 01' 1.50 mm. 
Table 1. 
The epithelial 11n1ng was fairly uniform in width 
averaging tive cells 1n thickness. No definite basal cell layer 
could be distinguished. The cella comprising most of the lining 
were fusiform in shape. The surtace layer of cells appeared 
flattened and gave the tissue a smooth outline. No detinite 
epithelial ridge formation was evident except for one area of 
epithelial proliferation into the connective tissue where the 
epithelium was surrounded br a high degree of chronic inflammatior. 
as evidenced by the presence of round cell infiltration. The 
new connecttve tissue which was attached to the tooth surface in 
and coronal to the root notch was observed to be highly cellular 
in nature, moat of the cells were fibroblasts although no definitE 
collagenous fiber bundles could be distinguished. Some patent 
capillaries perSisted although the endothelial cells were no 
longer 8wol1en but instead appeared flattened Plate VII, Fig. 11. 
The conneotive tissue comprising the periodontal liga-
ment apical to the notch revealed collagenous fiber bundles, aome 
ot Which were arranged parallel to the tooth and some at right 
angles which seemed to be orienting themselves. 
A continuous resorption ot the dentin surrace in and 
ooronally to the notoh 1n the root ot the tooth was observed to 
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be covered by a layer or cementoid and bordered by a definite 
layer of cemento-blaata. 
A moat striking teat~. of thla time interval was the 
amount at bODe added to the line ot resection of the alveolar 
create The width ot the bone wa. not quite a8 wide aa the root 
ot the alveolar prooeaa and extended to the coronal corner ot· 
the root notch. 
The per10steal s1de ot the alveolar process revealed a 
resting 11ne and an adjacent layer ot osteoid t18aue bordered by 
a denae layer ot oateoblaata. Thia osteoid tissue and osteo-
blaat. were alao seen on the dental side ot the alveolar proceas. 
4. Seventl-a1x daya 
At aeventl~six days the bottom of the artificial pocket 
waa located 3.75 mm. corona11y to its original pOSition at the 
time of surgery Plate II. Fig. 4. 
There .ere no remnanta of pack in the pocket. The 
wound area was ep1tbeli.ed. 1.e., the epithelium lined the dental 
surface ot the sott tissue pocket wall and was attached, at 1ts 
moat aplcal posltion. to the tooth surtace tor a length of 
2.00 Mm. Table 1. The eplthe11al lin1ng had a def1nite basal 
cell layer throughout its ent1re length. There was a depth of 
eight oells th1ckness. The oells oompris1ng the coronal portion 
were prickle shaped while those making up the apical halt were 
flattened. 
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There were proliferating and anastomosing epitheltal 
ridges in the coronal halt. The adjacent connecttve tissue was 
intensely intlamed. Lymphocyte. and plasma cells were .een. 
The apical half of the epithelial lining waa lacking 
in ridge tormation and there was relatively no inflammation in 
the adJaoent connective tisaue. 
In the area of the root notch the connective tissue was 
organized into definite collagenous fiber bundles. For the first 
time a gingival group ot periodontal ligament tibers could be 
distinguished. These fibers extended from the bone covering the 
line of reaeotion of the alveolar creat into the lamina propria 
of the gingiva. In the oonnective tissue tilling the notoh in 
the root ot the tooth there was marked reduction in fibroblasts 
and an inoreaae in oollagenou8 fiber formation. There was a hign 
degree of ohronic inflammation Plate VIII, Fig. 12. M08tly 
lymphocytes and aome plaama oella were preaent. 
Juat apical to and in the notch the dentin aurtace 
Showed oontinuous resorption. A slignt amo~t ot interrupted 
re.orption was s.en ooronal to the notch. The.e areas of re-
sorbed dentin were covered by a new layer ot cementum Which was 
adjaoent to a layer of cementoid. A definite layer of cemento-
blasts was seen at the periphery_ 
The bone covering the line of resection of the alveolar 
crest was irregular 1n outline and was bordered at its peripheral 
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margin by a s.am of osteoid tissue. The highest extension ot the 
bone was located slightly apical to the notch in the root. 
A resting lino was observable on the periosteal side. 
No such lines could be distinguIshed on the dental side of the 
alveolar bone. A layer of osteoblast. was Been on both the 
periosteal and dental surfaces ot the alveolar bone. 
S. One hundred and fIfty-eight days 
At one hundred and fifty-eight days the bottom ot the 
artificial pooket wal located 4.50 mm. coronally to its original 
pOlition at the time ot surgery Plate II, Fig. 5. 
There were no remnants of pack in the pocket. The 
wound area wal epithelIzed, i.e., the epithelium lined the dental 
surface of the sort tislue pocket wall and was attached at Its 
most apical portion, to the tooth surface tor a length of 2.00 mm 
Table 1. 
The epithelial lining displayed a definite baaal cell 
layer throughout it. entire length. An adjacent layer of prickle 
oella varied in depth aocording to the location ten cells depth 
in the apioal halt ot the lining to tive cells at the coronal 
halt. The surface layers appeared smooth in outline throughout 
1ta entire length. 
Extensive proliferation or epithelium into the adJaoent 
oonnective tissue was .een in the coronal halt ot the l1ning, but 
was absent in the apical halt. The conneotive tissue directly 
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adjacent to the coronal two-thirds of the epithelial lining dIs-
played a high degree of chronic inflammation again evidenced by 
round cell infIltration. This type of inflammatIon persisted in 
the apical one-third but to a much lesser degree. 
The connectIve tissue beneath the epithelial attachment 
and in the apical notch was ditferentiated into definite collagen-
oue tiber bundle.. Three types of fibers at the gingival ~roup 
ot the periodontal ligament .ere able to be distinguished. The 
firet type, nthe alveolo-gingival", extended tram the alveolar 
bone to the gingiva. The e8cond type is "the dento-gingival", 
which extended trom the tooth surtace to the gingiva. The third 
type, "the periosteal", extended trom the periosteal slde at the 
alveolar bone into the gingiva. 
Pilling the notch in the root ot the tooth was connect-
ive tissue whioh was relatively tree ot intlammation. 
Continuous resorption ot the dentin surface was seen 
beginning at the apical edge at the notch in the root of the 
tooth, extending into and slightly coronal to the notch. DirectlJ 
covering this resorption is a layer ot very thiok cellular ce-
mentum Which extended coronally to the base ot the epithelial 
attachment Plate IX, Fig. 13. Thil cementum appeared bone-like 
and extending from it are some cemental spikes. A layer ot 
cementoblaats could allo be leen. 
Th. alveolar bone at the line at reseotion, at the 
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periosteal and dental sides was irregular in outline. Resting 
11ne8 and a detinite layer of osteoblasts were seen on all sur-
taces. 'rlhe furthest extent of' th1s bone was located slightly 
ap1cal to the ap1cal notch in the root of the tooth. 
6. Three hundred and thirty-one days 
At three hundred and thirty-one days, the bottom ot the 
artificial pocket was located 2.50 Mm. coronally to its original 
pos 1 t Ion at the time of surgery Plate r I, I"ig. 5. There were no 
remnants or pack in tbe pocket. The wound area was epithelized" 
I.e., the epithelium lined the dental surtace of the sort tissue 
pocket wall and was attached, at its most apical extent to the 
tooth surface for a length of 1.75 rom. Table 2, Plate X, Fig. 14. 
In all other respects sect10ns tram this time interval closely 
resembled the sections trom the one hundred and fifty-eight day 
specimen. 
CHAPTER V 
DISCUSSION 
A. The Regeneration ot the Dento-Ginsival Junotion 
The timing. the degree. and the proportional amount of 
new oonneotive tissue attachment and new epithelial attachment 1s 
a significant finding ot this experiment. However. the proble. 
ot reattach.ent ot the aott tissues to the hard tissue. ot a toot 
must be considered trom thes. two individual aspects betore the 
mechanisms ot regeneration may be clarified. 
1. The attachment ot the conneotive tiasue elements to 
the tooth surtace and alveolar margin 
2. The attachment ot the epithelium to the tooth sur-
taoe 
Theae two attachments then compri.e the "dento-gingival Junction" 
The connective tissue provides the meohanical resistanoe needed i 
suoh a Junction ot hard and sott tissues while the biological 
sealing ot underlying structure. against baoterial and ohemioal 
irritation 1a provided by the attachment ot the epithelium to the 
surface or a tooth. 
The two functions are .omewhat overlapping in the.e 
tisauea but serve tor the greatest part aa atated above. 
Plate XI, Fig. 15 and Plate XII, Fig. 16 show that 
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there ls a relatively constant proportion or ne. connective tis-
sue and ne. eplthelial attachment. 
1. The connective tissue had a range of attachment 
.hich measured trom 1.25 rom. to 2.50 Mm. trom the apical portion 
ot the notch in the root to the aploal end ot the epithellal 
attachment. 
2. The epithelial attachment was observed to be a cutt 
measuring In a maJorlty ot the specimens 1.50 Mm. to 2.50 ~n. in 
length. 
In thls study the connective tissue was tormed and 
attached to the tooth surrace 1n the earliest stages, but it 
organized slo.ly and could not be diatinguished as definite col-
lagenoua fiber bundlesuntl1 the seventy .. sixth poat-operative 
day. On the other hand, a definite epithelial attachment also 
may be observed a8 early aa the twenty-third day atter the sur-
gical production ot the artificial pocket. 
It i8 interesting to note that definite orderly pro-
gressive stages of development could not be observed time-wise. 
It appears that the variation in the pattern of healing 
exhibited 1s due to the early behavior or the pack in the pocket. 
It this pack .ere displaced trom the notoh in the root of the 
tooth early, thia would allow a blood clot to form and organize 
into conneotive tiasue before the epithelium had a chance to 
migrate down the pocket wall and prevent its organization. It 
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the pack was held in place for a longer period ot time. the epi-
thelium then had more time to migrate down the pocket wall and 
attach itaelf to the tooth surface before the oonneotive tissue 
could be formed. 
Also observed in sections from the twenty-th1rd day 
speoimens was a definite keratin layer on the surtaoe of the 
coronal one-third of the epithelial lining. This was possibly 
due to an irritation, both ohemioal and physioal, on direot oon-
taot with the zinc oxide and eugenol paok. 
The large amount of new bone found apioal to the notch 
in the root ot the tooth Plate VI, Fig. 10 in the thirty-six day 
specimens is explained as tollows. This notch was the point to 
Which the seven millimetera ot bone was removed to. Sinoe this 
ne. bone is tound apical to this notch it must be the oonseQuence 
ot eruption. ot a tooth that waa not completely erupted at the 
time ot surgery Plate XIII, Figs. 17, 18, 19, 20. 
In most ot the specimena a proliferation ot cella ot 
the epithelial lining Into the adJaoent conneotive tissue waa 
seen In varying degrees. Sinoe a prominent infIltration ot 
chronio inflammatory oells was always observed in the areas ot 
connecttve tissue surroundIng these epithelial prollferat1ons, it 
is felt that they are the result ot irritation (possibly trom 
toxins originatIng in the pooket area) and not a normal structure 
of this part. 
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B. Q,omEarison ot Findings with Prevlol.1s Experiments 
It has been pointed out in the review of the literature 
that a similar experiment was performed by Linghorne and O'Connel 
(1955). The findings 1n this study appear to be contradiotory to 
theirs. However# certain procedures in this experiment diftered 
from theirs. The variations in procedure, muat be stated here# 
since the basis ot explanation ot the contradIctory findings is 
dependentl.1pon thi. comparison. 
1. When the art1ficial pocket was made, Linghorne and 
O'Connell u.ed only one notch (in the enamel) as a point ot ret-
erence. To denote the moat apical extent of the newly created 
pocket the cementum was scraped trom the root surtace ot the too 
The most apical point ot denudment ot the cementum lndioated the 
bottom ot the pocket. Thi. seemed highly inadequate since re-
sorption which i8 constantly seen to take place ln such a process 
ot repair wl11 e8811y destroy thl. point of reterence. 
Theretore in the present experiment in order to have an 
unmlstakable polnt ot reterenoe marking the bottom of the surgic-
ally created pocket a notch was also placed in the root in addi-
tion to the orown aa the second po'lnt ot referenoe Plate I, Fig.l 
2. The tigures reoorded at the varlo~a time intervals 
by Linghorne and O'Connell were taken trom the living animal by 
means ot a probe oalibrated in millimeters. 
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In the present experiment in addition to groas clinical 
measurementa, microsoopic measurements .ere made on histologio 
aections obtained from the animals sacrificed at the variou8 time 
intervals. RealizIng that a pooket does not always heal uniform .. 
ly around a tooth, serIal aeotions were made of the teeth and 
hiato~ogio meaaurements were taken Plate XV, Fig. 1. This waa 
done by meana 01' an .,e-piece disc micrometer which was oalibra-
ted with a alide micrometer, measured in unita at .01 Mm. 
3. No histologio sections betore the nineteenth post-
operative month were aeoure~ by Linghorne and O'Connell, nor were 
any miorosoopic meaaure.ents computed on the histologio apeolmen •• 
However, a hypotheala of what tranaplred during these poat-opera-
tive nineteen montha waa offered by the authors. 
In the present experiment histologic sections were 
aecured as early as 23 days post-operatively (2 days atter removaJ 
01' the paok) and at periods at 36, 41, 51, 59, 76, 158, 160, 331 
daya. 
The hypoth.ala advanoed by Linghorne and O'Connell 
suggesta that durlng the heallng prooess a progresslve displaoe-
ment or the eplthellal attaohment ooours in a ooronal direction. 
Linghorne and O'Connell illustrated dlagramatically these'pro-
gressive stages ot healing according to their hypotheSis Plate 
XIV, Flgs. 2l(A), 22(8), 23(C), 24(0), 25(E). This hypothe81a 
therefore indicate. that the epithelial attaohment must be olose.t 
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to the apical notoh 1n the earliest specimens and furthest from 
thla notch in the oldest speelmens. These oonclusions cannot be 
substantiated by the resulta ot the pre.ent experiment. To the 
contrary, the epithelium was observed to be attaohed at its max-
imal coronal position trom the apical notch in the younger speci-
mens and progressively cloaer to the apical notch in the older 
specimens until at 331 days the epithelial attachment had encro-
ached upon the notch itself. This phenomena might be interpreted 
by the fact that the epithelial attachment was once attached at 
a more coronal point and then in time migrated apically_ 
Comparable stages to those shown in their illustration 
was seen in the present study, except th.y dId not follow the 
same progressive order of occurranoe. This is best shown by the 
following table of oomparison. 
Progressive stages represented 
by Linghorne and O'Connell in Fig. 2l(A) 22(8) 23(C) 24(D) 25(8 
order ot ocourrance 
Plate XIV 
Comparable stages 1n present 
study 1n order of occurrance Fig_ 2 
" " 
The implioations of these findings are as follows: 
1. There was a definite regenerative capacity of the dento ... gingiv .. 
al Junction, limited only in extent. 
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2. Good morphological and funotional re-establishment of a new 
dento-gingival Junction was observed. 
3. The epithelium lining the inner s~rface of the pocket attaohed 
itself to the tooth surface in most experiments. This attach-
ment was observed 1n the earliest stages of the healing proces.~ 
4. A new formation and attachment of conneotive tissue elements 
was also observed early in the healing process but organized 
slowly_ 
5. An attachment of epithelium and connectIve tissue to the sur-
tace of the tooth in a coronal position could be seen 1n the 
early stages ot hea11ng. In the later stages these attach-
ments assumed a more apical position. 
CHAPTER VI 
Sm~MARY AND CONCLUSIONS 
ThIs inve.tigation represents a histologic and clin1cal 
evaluation ot the healing mechanism which occurred following the 
surgioal creation ot periodontal pockets. 
Ten young adult mongrel dogs wIth full permanent denti-
tion served as subject material. The pockets, ten millameters in 
depth, .ere produoed by surgical flap operations on the maxillary 
canlnes. Notches were made In the crown and root of the tooth to 
.erve as reterence point •• 
tollowing time intervals: 
and ~3l days. 
The animals were sacrificed at the 
2~, 41. 51. 59, 76, 158, 160. 308, 
The tollowing were the major result. obtaIned: 
The regeneration of the dento-gingival junction after the pro-
duct10n of a 10 Mm. artificially produced periodontal pocket is 
complete and oonsi8ts of: 
1. New attachment of connectIve ti8sue averaging 1.50 m.I • 
2. Ne. attachment of epithelium averaging 1.75 Mm. 
These attachments occur at a point 1n the apical third 
of the distance between the two notches in the tooth. The depth 
of the remaining pocket however, diminishes but this i8 due to 
atrophy of the 80ft tissue flap. After the Initial atrophy the 
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depth of the pooket i8 nora or les8 oonstant for ttle rest of the 
experiment. Mioroscopioally no progressive ooronal shift of the 
oonneotive tissue and epithelial attaohment ever occurred. These 
microsoop1c findings 1ndicate, therefore, that hea11ng ot the 
dento-gingival junction is complete and functionally acceptable 
after surgery but without a total regeneration of the original 
morphology. 
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CHAPTER VIII 
TABULATION 
A. CLINICAL MEASUREMENTS OF THE MAXILLARY CANII{.E TOOTH 
Distance from the Coronal Notch to the Bottom ot the Pooket (Att.) 
and from the Coronal Notch to the Gingival Margin (G.M.) 
36 daIs {DoS #55~ 
Operation: December 15, 1956 Saor1fioed: January 19, 1956 
Sefore Surgery After BurgerI At Time of Sacrifice 
Att. O.M. Att. G.I. Att. G.M. 
Left Canine -4 1 10 2 9 6 
High t Canine 4 1 8 2 9 6 
Lett canine - 4 Mm. atrophy plus 1 mm. new attachment 
Right oanine - 4 Mm. atrophy plus no new attachment 
41 daIS (Dog Il1B) 
Operation: March 1, 1957 Sacrificed: April 10, 1957 
Left Canine 
Right Canine 
aefore Surgery After Surgery At T1me of Sacrifice 
Att. G.M. 
3 
3 
2 
2 
Att. G.II. 
10 
10 
2 
2 
Att. G.M. 
8 
8 
2 
2 
Left oanine - No atrophy plus 2 Mm. new attachment 
Right canine - No atrophy plus 2 Mm. new attachment 
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CLINICAL MEASUREMENTS OF THE MAXILLARY CANINE TOOTH (Continued) 
51 days (Dog #49~2 
Operatlon: March 19, 1956 Sacrificed: May 8, 1956 
Berore S\lrgerx Atter SurBerl At Time ot Saorifice 
Att. G.M. Att. G.M. Att. G.M. 
Lett Canine 4 2 10 2 7 4 
Right Oanlne 4 2 10 2 6 2 
l~ett oanine .. 2 mm. atrophy plus 3 Mm. new attaohment 
Right canine - No atrophy plus 4 Mm. new attaohment 
59 daYB (DoS 1501 
Operation: Deoember 14, 1955 Saoritioed: Pebruary 14, 1956 
Before Surgery After BurBerl At Time of Sacrifloe 
Att. G.M. Att. G.M .. 
Left Canlne 5 
Rlght Canine 6 
2 
2 
13 
14 
teft oanlne - 1 mm. atrophy 
Right oanine - S Mm. atrophy 
3 
2 
Att. O.M. 
(Pack) 4 
(Pack) 4 
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CLINICAL MEASUREMENTS OF THE MAXILLARY CANINE TOOTH (Continued) 
16 dall (Dog i358) 
Operation: February 1, 1956 Sacrifioed: May 16, 1956 
Betore Surgerx After Surgerx At Time of Sacrifice , 
Att. G.M. Att. O.M. Att. G.M. 
Lett Canine 
" 
2 13 2 11 5 
Right Canine 4 2 11 2 7 5 
Left oanine 
- 3 Mm. atrophy plus 2 mm. new attachment 
Right canine - 3 Mm. atrophy plus " Mm. new attaohment 
Operation: November 2, 1956 Saorificed: April 10, 1957 
§!tore Sarserl After Su.rsery At Time of Sacrifice 
Att. G.M. Att. G ••• Att. G.M. 
Left Canine 4 3 14 2} 12 8 
Right Canine 4 3 10 3 10 6 
L·ett canine - 5 Mm. atrophy plua 2 mm. atrophy 
Right canine - S mm. atrophy plus no ne. atrophy 
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CLINICAL MEASUREMENTS OF THE MAXILLARY CANINE TOOTH (ContInued) 
lEW daIs (DOS; ,a5/>.) 
Operation: January 18, 1956 Saorifioed: June 25, 1956 
Before SurgerI After Surgery At- Time ot Saorifice 
Att. G.M. Att. (i. M. Att. G.M. 
I,eft Canine 5 2 "II 3 8 3 
Right Canine 
" 
2 12 2 9 
" Left canine - 140 atrophy plus 3 rom. new attachment 
Right canine - 2 =m. atrophy plus 3 Mm. new attaohment 
308 dais (DoS il36,) 
Operation: June 27, 1956 Sacrificed: April 10, 1957 
Before Surerl After Surgerz A.!L1.1me ot Sacrifice 
Att. G.M. Att. G.M. Att. G.M. 
Lett Canine 5 2 14 4 11 7 
Right Canine 5 2 14 4 11 4 
Left oanine - '3 Mm. atrophy plus '3 mm. new attaohment 
Right oanine - No atrophy plus 3 Mm. new attaohment 
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CLINICAL MEA3O'REMENTS OP THE MAXILLARY CANINE TOOTH (Continued) 
331 days (Dog ellA) 
OperatIon: Oeoember 7, 1~55 Sacrifioed: November 2, 1956 
Before Sursery After ~urger:t At Time or Sacrifice 
Att. G.M. Att. G.M. Att. G.M. 
Left Canine ~ 1 11 2 9 4 
Right Canine 3 1 10 2 7 4 
Lett canine ~ 2 mm. atrophy plus 2 Mm. ne. attachment 
Right canine - 2 mm. atrophy plus 3 mm. new attachment 
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B. MICROSCOPIC MEASUREMENTS OF THE MAXILLARY CANINE TOOTH 
Table 1. Measurementa of landmarks illustrated in 
Plate XV, Fig. 26 
36 d.ays (Dog i552 Left Canine 
1 2 3 4 6 7 8 Av. 
A 9.75 9.75 10.00 10.25 9.75 10.25 9.75 10.00 
B 4.25 4.25 4.75 4.75 4.25 4.75 4.25 4.50 
81 .75 .75 .26 .25 .75 .25 .75 .50 
82 
B3 3.50 3.50 4.50 4.50 3.50 4.50 3.50 4.00 
C 5.50 5.50 5.25 5.50 5.50 5.50 5.50 5.50 
D .25 .25 .25 
E 3.00 3.00 2.75 2.75 3.00 2.75 2.75 2.75 
36 daya {Dog #55) Right Canine {No Apical Notch) 
2 
" 
5 7 8 9 10 11 Av. 
A 9.00 
B 2.85 
9.50 9.75 
3.25 3.25 
B1 .75 .50 
B2 .75 1.25 .75 1.25 1.00 1.50 .75 .75 
S3 1.25 .50 1.00 .50 1.75 .50 2.75 3.25 1.75 1.50 1.50 
C 6.25 6.25 6.25 6.25 6.50 6.25 6.35 1.50 6.50 6.50 6.25 
D .75 1.50 1.50 
E 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 
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MICROSCOPIC MEASUREMENTS OF THE MJiXILLARY CANINE TOOTH 
Table I (Continued) 
41 days (Dog ~llB) Lett Canine (No A2ioa1 Notohl 
1 3 4 5 6 7 8 9 10 Av. 
A 
B 
Sl 
a2 .50 .25 .25 .50 .75 .75 .75 .50 
B3 5.25 6.25 6.00 6.00 6.00 5.50 6.50 5.50 5.50 5.75 
C 1.50 1.50 1.50 1.60 1.50 1.50 1.75 1.75 1.50 1.50 
D 
E 
41 dall (DoS I1IB} Right Canine 
3 
" 
5 6 7 a 9 10 Av. 
A 
B 
81 
a2 1.50 1.25 1.50 1.50 1.50 1.25 1.00 1.50 1.50 1.50 
B3 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
C 2.25 2.25 2.25 2.60 2.25 2.25 2.25 2.25 2.25 2.25 
D 
E 
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MICROSCOPIC MEASUREME1~S OF THE MAXILLARY CANINE TOOTH 
Table I (Continued) 
51 dale (Dog £49Al Left Canine 
1 2 4 5 6 7 8 9 10 Av. 
A 10.75 10.50 10.75 10.50 10.75 10.75 10.75 10.75 10.75 10.75 
B 8.25 8.25 6.25 8.00 6.25 8.25 8.25 8.25 6.25 6.25 
B1 2.00 2.00 2.~00 2.00 2.00 2.00 2.00 1.75 2.00 2.00 
82 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 
B3 2.50 2.50 2.25 2.00 2.25 2.50 2.50 2.75 2.50 2.50 
C 4.50 4.25 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 
D .50 .75 1.00 1.50 1.50 1.00 .25 .50 .25 .75 
E 2.50 2.50 1.75 2.50 2.50 1.50 1.25 1.50 1.25 2.00 
51 daIs (Dog 1149A) Right Canine 
1 2 3 4 6 7 8 9 10 Av. 
A 10.00 10.00 10.00 10.25 9.75 9.50 10.00 10.00 10.00 10.00 
B 7.75 7.75 7.75 8.00 7.75 7.50 7.75 7.75 7.75 7.75 
81 2.75 2.75 3.00 3.00 2.75 2.75 3.00 2.75 2.75 2.75 
S2 1.50 1.50 1.25 1.50 1.50 1.50 1.50 1.50 1.50 1.50 
B3 3.50 3.50 3.50 3.50 3.50 3.25 3.25 3.50 3.50 3.50 
C 2.25 2.25 2.25 2.25 2.00 2.00 2.25 2.25 2.25 2.25 
D .75 .75 .75 .75 .75 .75 .75 .75 .75 .75 
E 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
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MICROSCOPIC MEASUREMENTS OF THE MAXILLARY CANINlt; TOOTH 
Table I (Continued) 
59 daIs (DoS Iso} Lett Canine (Pack Still in Place ) 
1 3 
" 
5 6 7 Av. 
A 12.50 12.75 13.00 13.00 12.50 12.75 12.75 
B 8.00 8.25 8.75 8.75 8.00 8.25 8.25 
a1 
S2 
B3 
C 4.50 4.50 4.25 4.2,5 4.50 4.50 4.50 
D 2.00 2.00 2.25 2.25 1.75 2.00 2.00 
B .50 .50 .25 .25 .00 .50 .25 
59 days (Dog 'SOl RiSh:t Canine ('Pack Still in Place} 
1 2 3 S 6 7 8 9 Av. 
A 13.50 ~4.50 ~3.50 13.75 13.75 15.25 13.75 13.50 14.00 
B 10.0010.25 '10.00 9.50 9.50 10.00 9.75 9.25 9.75 
B1 2.25 . 2.25 2.00 2.25 . 2.25 . 2.00 2.00 2.00 2.25 
B2 
.75 .75 .75 .75 .75 .75 .75 .75 .75 
a3 7.00 7.25 7.25 6.50 6.50 7.25 7.00 6.50 7.00 
C 3.50 4.25 3.50 4.25 4.25 5.25 4.00 4.25 4.25 
D .25 .25 .25 .25 .25 .00 .25 .50 .25 
E 
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MICROSCOPIC MEASUREMENTS OF THE MAXILLARY CANINE TOOTH 
Table I (Continued) 
76 days (DoS #35B) Left Canine 
1 2 3 4 5 6 8 9 10 11 Av. 
A 13.25 13.25 13.25 13.25 13.25 13.25 13.25 13.00 13.25 13.25 13.2 
B 8.75 8.75 8.75 8.75 8.75 8.75 8.75 8.50 8.75 8.75 8.7 
Bl 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.2 
Be 
B3 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.5 
C 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.5 
D .25 .25 .25 .25 .25 .50 .50 .50 .50 .50 .5 
E 
76 dal8 {Dog /1358) Risht Oanine 
1 2 3 4 6 7 8 \) Av. 
A 10.75 10.75 10.75 11.00 11.00 11.00 11.00 11.00 11.00 
8 6.50 6.50 8.50 6.50 6.50 6.50 6.50 6.50 6.50 
81 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 
B2 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 
S3 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 
C 4.25 4.25 4.25 4.50 4.50 4.50 4.50 4.50 4.50 
D .25 .25 .25 .25 .25 .25 .25 .25 .25 
E 1.50 1.50 1.50 1.50 .75 1.50 1.50 1.50 1.50 
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MICROSOOPIC MEAf\ tJREMENTS OF THE MAXILIJARY CANINE TOOTH 
Table I (Continued) 
158 days (OOg /i35A > Lett Canine 
1 2 3 4 5 8 7 Av. 
A 10.75 10.75 10.75 11.00 11.00 12.50 11.00 11.25 
B 7.00 7.00 7.00 7.25 7.00 9.75 7.50 7.50 
81 1.50 1.25 1.50 1.25 1.50 1.25 1.00 1.25 
B2 3.75 3.50 4.00 3.75 4.00 1.00 2.00 3.25 
B3 1.75 2.25 1.50 2.50 1.50 7.50 4.50 3.00 
C 3.75 3.75 3.75 3.75 4.00 2.75 3.50 3.75 
D .50 .50 .50 .50 .50 .00 .75 .50 
E 
158 daIS (Dog H35A) Rlgnt Canine 
1 2 3 4 5 6 Av. 
A 11.00 10.75 11.00 11.25 11.00 10.75 11.00 
B 6.50 6.25 6.50 6.75 6.50 6.25 6.50 
Bl 1.50 1.25 1.50 1.25 1.50 1.25 1.50 
B2 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
B3 3.75 3.75 3.75 4.25 3.75 3.75 3.75 
C 4.50 4.50 4.50 4.50 4.50 4.50 4.50 
D .50 .25 .50 .50 .25 .50 .50 
E 
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MICROSCOPIC MEASUREMENTS OF THE MAXILLARY CANINE TOOTH 
Table I (Continued) 
160 days (Dog '44) Left Canine 
1 4 5 6 7 a Av. 
A 13.00 13.00 12.75 13.00 12.75 13.25 13.25 12.75 13.00 
8 4.50 4.25 4.50 4.50 4.25 4.50 4.50 4.25 4.50 
81 1.00 1.00 1.50 1.50 1.25 1.50 1.50 1.75 1.50 
B2 
83 3.50 3.25 3.00 3.00 3.00 3.00 3.00 2.50 3.00 
C 8.50 8.75 8.50 8.50 8.50 8.50 8.50 6.50 8.50 
D 
E 
160 days (Dog il44) Rlmt Canine 
1 2 3 4 5 6 7 Av. 
A 11.25 11.25 10.75 10.75 10.75 13.00 11.00 11.25 
B 5.50 4.50 3.75 3.75 3.75 4.00 5.50 4.50 
al .25 .25 .50 .50 .50 .50 .25 .50 
a2 
S3 5.25 4.25 3.25 3.25 3.25 3.50 5.25 4.00 
.c 5.75 6.75 7.00 7.00 7.00 9.00 5.50 6.75 
D .50 .50 .75 .75 .75 .75 .50 .75 
E 
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MICROSCOPIC MEASUREMENTS OF THE MAXILl,ARY CANINE TOOTH 
Table I (Continued) 
309 days (Dog /l36) Left Canine 
1 2 :5 4 5 6 7 8 9 Av. 
A 13.50 13.50 12.75 13.25 13.25 13.50 13.25 13.25 12.50 13.25 
B 7.00 7.00 6.75 6.75 7.00 6.75 7.00 7.00 6.75 7.00 
al 1.25 1.25 1.25 1.25 1.50 1.25 2.00 2.25 1.25 1.50 
a2 2.50 2.50 1.75 2.00 2.75 2.25 2.00 2.00 2.00 2.25 
S3 3.25 3.25 4.00 3.50 2.75 3.25 3.00 2.75 3.50 3.25 
C 6.50 6.50 6.00 6.50 6.25 6.75 6.25 6.25 5.75 6.25 
D 1.00 1.00 .25 1.00 .50 .00 1.00 .25 .25 .50 
B 
308 daIS (Do& l36l Rl8bt C.n1ne 
1 2 :3 4 5 6 7 8 Av. 
A 14.00 13.75 13.75 14.50 14.75 15.00 13.75 14.50 14.25 
B 10.25.10.25.10.25 11.50 11.75 12.00 10.75 11.25 11.00 
al 1.50. 1.50 1.25 2.00 2.00 2.00 1.50 1.50 1.75 
B2 2.75 2.75 2.75 2.75 2.75 2.75 2.50 2.75 2.75 
a3 6.00 6.00. 6.25 6.75 7.00 7.25 6.75 7.00 6.75 
C 3.75 3.50 3.50 3.00 3.00 3.00 3.00 3.25 3.25 
D .25. .25 
B 
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MICROSCOPIC MEASUREMENTS OP ~HE MAXILLARY CANINE TOOTH 
Table I (Continued) 
331 days (DoS tl11A 2 Left Canine 
1 2 3 4 Av. 
A 10.25 10.00 10.00 10.00 10.00 
B 7.00 6.75 6.75 6.75 6.75 
B1 
.75 .75 .75 .75 .75 
B2 
-1.75 1.75 1.75 1.75 1.75 
a3 4.50 4.25 4.25 4.25 4.25 
C 3.25 3,25 3.25 3.25 3.25 
D 1.25 1.25 1.25 1.25 1.25 
E 
331 daye (Dog fl1lA) Right Canine 
1 2 :5 4 5 Av. 
A 10.25 10.00 10.00 10.00 9.75 10.00 
B 8.00 7.75 8.00 7.75 7.00 7.75 
Sl 2.00 2.00 2.00 2.00 2.00 2.00 
B2 2.25 2.25 2.25 2.25 2.50 2.25 
Sa 3.75 3.50 ~.75 3.50 2.50 3.50 
C 2.25 2.25 2.00 2.25 2.25 2.25 
D 1.00 1.00 1.00 .75 .75 1.00 
E 
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B. MICROSCOPIC MEASUREMENTS OF THE MAXILLARY CANINE TOOTH 
Time 
Interval 
of 
Healing 
36 days 
Lett 
Canine 
Right 
Canine 
41 days 
Lett 
Canine 
Right 
Canine 
51 days 
Left 
Canine 
Right 
Canine 
Table 2. Distribution of the original pocket depth 
following healing 
Original 
Pooket Depth 
(Atter sur-
gery in mm.) 
8.00 
6.00 
8.75 
8.00 
Attaohment 
(in Mm. ) 
Pibrous Epithelial 
.50 
.50 
1.50 
2.00 1.75 
2.75 1.50 
Atrophy Remaining 
(in mm.) Pooket Depth 
(in mm.) 
3.50 4.00 
4.25 1.50 
5.75 
5.00 
2.50 2.50 
.25 3.50 
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MICROSCOPIC MEASUREMENTS OF THE MAXILLARY CANINE TOOTH 
Table 2 (Continaed) 
T1me 
Interval 
ot 
H.ealing 
59 days 
Left 
Canine 
Right 
Canine 
76 days 
L.tt 
Canine 
R1ght 
Canine 
158 days 
Lett 
Canine 
Right 
Canine 
Or1g1nal 
Pocket Depth 
(After sur-
gery in mm.) 
9.75 
12.00 
11.25 
P.oo 
8.00 
9.00 
Attachment 
(in rom.) 
Fibrous Kp1the11al 
2.25 .75 
1.25 
1.75 2.00 
1.25 3.25 
1.50 1.25 
Atrophy 
(in mm.) 
1.50 
2.25 
2.50 
2.50 
.75 
2.50 
RemainIng 
Pooket Depth 
(1n mtrl.) 
7.00 
7.50 
2.75 
3.00 
3.75 
51 
MIcnOSCOPIC MEASUREt,mNTS OF TH£o: MAXIr,LARY CANINE TOOTH 
Table 2 (Continued) 
Time 
Interval 
of 
Healing 
160 days 
Left 
Canine 
Right 
Canine 
308 days 
IJeft 
Canine 
Right 
Canine 
331 days 
Left 
Canine 
Right 
Canine 
Original 
Pocket Depth 
(After sur-
gery in nun.) 
10.00 
8.25 
9.25 
10.25 
8.00 
8.00 
Attaohment Atrophy 
(1n mm.) (1n !!1M.) 
Fibrous EpIthelial 
1.50 5.50 
.50 3.75 
1.50 2.25 2.25 
1.75 2.75 
.75 1.75 1.25 
2.00 2.25 .25 
Remaining 
Pocket Depth 
(in mm.) 
3.00 
4.00 
3.25 
6.75 
4.25 
3.50 
Figure 1: 
PLATE I 
C11nical photograph ot left max111ary canine with 
surgical flap retraoted. Seotion of alveolar bone 
removed. Coronal and apical notohes are seen. 
A • Photomicrographs 
OUAPTER IX 
APPENDIX 
·F1g\lr8 1 
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F1gure 2: 
3: 
4: 
5: 
8: 
PLATE II 
36 day specimen 
51 day spec1men 
76 day specimen 
158 day spec1men 
331 day speoimen 
Compoa1te photom1orograph showing the relat1onah1p 
of sort tissue. to the tooth at various time inter-
vals. (X10) 
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PLA~E II 
I 
Figure 2 3 4 5 e 
Figure 7: 
\ 
PLATE III 
Photomicrograph of 35 day specimen - right maxlllar,. 
oanine (X107) 
Note: 
a) numerous fibroblasts 
b) numerous patent oapillaries 
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PLATE III 
Figure 7 
Flgt.\re 8: 
PLATE IV 
Photomicrograph of 36 day speclmen - left maxillary 
canine (X107) 
Note: 
a) highly cellular granulation tissue 
b) particles ot dentin surrOlmded by osteoid tissue 
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PLATE IV 
Figure 8 
Figure 9: 
PLATE V 
Photomicrograph of 36 da1 specimen - lett maxillary 
canine (X107) 
Note: 
a) interrupted resorption on tooth surface by 
osteoclast. 
b) presence of immature trabecular bona 
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PLATE V 
Fig'.tre 10: 
PLATE VI 
Photm~lorograph of 36 day specimen - lett maxillary 
canine (X42) 
Note: 
a) large amount of immature trabeoular bone added 
to alveolar crest 
b) dentin partioles surrounded by osteoid tissue 
c) highly cellular granlllation tissue 
d) fragments of pack adjaoent to and In granulatIon 
tissue 
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PLATE VI 
:Figure 10 
Figure 11: 
PLATE VII 
Photomiorograph of 51 day speoimen - lett maxillary 
oanine (ll07) 
Bote: 
a) imnaature oellular bone spicules extending 
ooronally beyond the apioal notoh 
b) resorption of tooth surfaoe and lined by new 
oementum 
c) connective ti8sue attaohment 
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PLATE VII 
Figure 11 
Figure 12: 
PIJATE VIII 
Photomlerogr~ph of 76 dAY specimen - right maxillary 
cllnine (XI07) 
Note: 
a) interrupted rosorotion on tooth surface 
coronally to apical notch 
b) continuous resorption 1n notch 
0) conneotive tissue attaohment and inflammation 
d) epithelIal attaohment 
~ '" . 
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PLA/PH! VI .I! 
Figure 12 
Figure 13: 
PLATE IX 
Photomiorograph of lS8 day specimen - left maxillary 
0.nin8 (X42) 
Note: 
a) thiok layer of oellular cementum 1n apical notoh 
with cemental spike 
b) island of oementum (possibly bone) in apiaal 
notch 
0) hair embedded in conneotive tissue 
d) presence ot epIthelial attaohment 
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Figure 13 
PLATE X 
PhotoMiorograph of 331 day specImen - right :naxil1ar1 
Ct? nine (XI07) 
Note: 
a) epithelial attachment 
b) resorption of dentin and thiok oellular cement~m 
1n the apioal notch 
0) projection of alveolar crest bone into the apical 
notch 
d) presence of 1nflammation in oonnective tissue 
in ap1cal notch 
61 
PLATE X 
Figure 14 
Figure 15: 
PLATE XI 
Graph illustrating repair of new connective tissue 
attachment 
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PLATE Xl 
o 
o 
o o 
o 
o o 
o 0 
o 
o 
o L-----~.-rlr_~------------~~-------~~/----~--~----~ 
36 J ~, ~ ~,'9 716 15fiT60 308 3~1 
TIME INTERVAL OF HEALING IN DAYS 
0= desionates epithelial attachment 
FIgure 15 
Pl..ATJ. XII 
Figure 16: 
Graph illustrating repair of new epithelial attaoiunsnt. 
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• 
• 
~-------361Ir4rIT5JI-~r9·--71·~-------------1-5T1J~6-0-----------~/r/------3-b~8----3~·13-1----~ 
TIME INTERVAL OF HEALING IN DAYS 
• = designates connective tissue attachment 
-
.FlgUJIe 16 
Figure 17: 
18t 
19: 
20: 
PLATE XIII 
Inoompletely erupted 
DIstance between the bone orest and cemento-enamel 
JunctIon immedlately atter surgery 
A slight labial movement or tooth 
Upward eruption with a11Itlon of new bone at the-
crest apical to the notoh 
Diagrammatio illustration explaining presence of new 
immature trabecular bone apioal to the notoh in the 
root of the tooth (Illustrated on lower tooth) 
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',.' . 
PIATtl XIII 
r 
T 
2mm. 2mm. 
~ 
_____ l,~. ~"'"-
., 
Plgure 17 18 19 20 
Figures: 2l(A}, 22(B}, 23(0), 24(D}, 25(E) 
JlagNI.;nmatla 111astration o:xplaining hypothesis 
aJvanoed by Llnghorne and O'Connell (1955) showing 
rodaotion of pocket by coronal movement of epithelial 
attaarunent ahead 01.' oonneative tissue attachment 
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PLATE XIV 
21(A) SI(B) 
23(0) 24(D) 26(1 ) 
£ligu.re 26: 
Diagral,li.'1atie lll.lstration - Key to l!licroscopia rnaaEHlre-
menta 1n present study 
A - Total distanoe between coronal and ap1cal notohes 
13 - Total d1stance between apical notch and gingival margin 
1 13 - Amount of new connective tissue attachment 
S2. Amount of new epithelial attachment 
133 _ Depth of remaining pocket 
C - Amount of atrophy 
D • ry1stance between alveolar margin and apical notch 
E - Amount of new bone added to alveolar crest 
Insert: 
A - Notch in the root of the tooth (apical notch) 
E - Notch in the crown ot the tooth (coronal notoh) 
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FtATE XV 
8' 
-L,2 
8 
~ 8 Ai 
A 
B 
Figure 26 
